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[W*^ l ] 

[Iff « 2 ] _ 
[ft 3 ] 

l 7t b m m wl * w m 1- a w m is t > 

xi aw rnxfi^ioT^^tL^wm^^^^ttLav* 0 -^ - itfeT- o * 

s & £ , n b« x. ^ * 9 - * mm -r a * * - *Mgifi £ # t> £ t & t 

[flt&JB 5 ] 

±ja«ai*.s&m^ * * - « , 2 b k i > ^ v -9- - up* «: *i- ^ i * mm. t-tz m^m 

X|2#/3»#^K;st^i:ii, pdx-litfS^ NeuroDlitfeTN Nkx2.2mfe?% Nkx6. 1 
jt£H\ Pax4it{S^\ Pax6iWS^ r^'J>», n «fc^_GLUT23: 

C t l~5 ov>-f*t*» l 3HfciBffc0>flWr:£&o 

10] 

JtfBflWf*? Mi, (a) ~ (d) 4>£ < *> looftimit* 

1" ^> If 9 KB*©***?* ?K 
( a ) # £ WMittO y°u^-9- m^%MT KV^~9- 3tfc=f- * iSfe L ^ 

(b) (a) Oj|i.«x.3&a^^^-**XL^K4etfefro 

(c) (a) OJfiJfc^l&a^^ ^-*«6*«IISlt-*A't*^«6<^tWKSo 

(d) (a) ov^-^-A^^at^iiiWSr^ttli"*^*^**" 

[If^JMl 1] 

# j8 mbmmmmttv) -fu^-9 -m^%^T Kmm^nMomU^-mm 
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^^•f&^t-^MMb^ 
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[ffll^i] WEB If 
IffSffi] 

ajacji, iddm) , 'fv^r/MPtaiRS (2 

M3fSm«> NIDDM) , i3 £lF*r<DflL\iZ-%ffl-&tl&o 
IBJllLffi«r«fei-*o 

[0006] . . _ 

[##fF3tS£l] Hideaki Kaneto et al., "Beneficial Effects of Antioxidants 
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in Diabetes. -Possible Protection of Pancreatic £ -Cells Against Glucose Tox 
icity-" , DIABETES, VOL.48, p2398-p2406, DECEMBER 1999 

mm 4 3 (3) : 1 7 9- 1 8 1, 2 0 0 0# 

[^f^jtiSt3] LUHf», M3E-&m, rii©ii«^uco 

HHTJ , G. I. Research vol.9 no. 3, p57 (241) ~p64 (248) , 2001 

imMm$t Lx^t-fz mm] 

[0 0 1 1 ] • 

L/^ot, ^MOv^^ft^^M^^il^^^^, in vitro, ex vivo, 

V^}±in vivo^r#i8«^IBM (tfcJiWJfe*) o±iM^#^«^«t^^^ 
[0 0 12] 

^IP^i, ±|SOF^M*^®^T^$tL/i^co-e^l9, ^Oglftti, in vivo, ex vivo 

SSg^H^pdx-lOT'n^-^-^lBTtw, Htf-^-atfcrf- (reporter gene) LT 
a-gf7;V ^V^^^'^T^-'tf (SEAP ; human secreted alkal ine phosphatase) 

L - £ , SEAP ffitt * fam t L Tpdx-1 CD^ili * U T 

[00 1 5 ] _ + 

[0016] 

*#trl) i:S«o»f*So 

[0 0 17] 
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mm 2 0 0 4-0 9 7 0 7 0 ^-*J : 3/ 

ff^^ttts utf-?-m<ttomittmm*&Bir&&w>mkmj:mt, 2) ^ 

[0 0 18] 

t ttsi) ~ 3 ) <D^~ftifr KmMofflffijj&o 

[0 0 19] 
[0 0 2 0] 

6) JifBll^^lfflB&^fi^CTt^, pdx-litfe^. NeuroDlitfc?-, Nkx2.23tfc^ Nk 
xG.litfS 1 ?-. Pax4itfz:^N ?ax6mtt, ^^T/atef, 3t^f-> GLUT 

[0 0 2 1 ] 

7 ) W p M MM^kWMittV 7°u^-?~ H^O^JBT \zv#~-?~ £ £tif L 
[0 0 2 2 ] 

8) _t|B7) ClB«©aifciL5SS^^^-**AL^«K3fefro 
[0 0 2 3 ] 

9 ) ±IB 1 ) ~ 6 ) ov^-f tL**t-IBIR^#*f^**ifei"* iz*><oWR* y ^ o 

[0 0 2 4] 

10) _tiBfll*f*y M±. J^Tco (a) ~ (d) <D^%, &tk < fc & 1 ^©IS &#t> 
9 ) KflBttOflWr* y h o 

(b) (a) OtiiM^^ *-*SALfc5&JMKSMfco 

(c) (a) OMx.#&5^? ^-*»f«f«mi&»w^'ta^:i60ftyilHo 

(d) (a) OV^-^-jt^Ojt^f-fiWSrlftffl-rs^fe^ttSISIo 
[0 0 2 5] 

1 l) tfc»S**<0«atWSt*** V -->?1r2>x? V --V^t*oT, #/? 
[0 0 2 6] 

m k 4- * ts^sts ^ * ±mn^-Mm cio x^mm x * 1 & k # v» 

T 3§it1" * v *° - * - mfST- oMH^tJ £ tfcffl -r & #tffi lg > ±IB*£ ffi jftS K i o X 
ftbtLZ ^ffl^m , # /? illS^/X tiP £ MM £ Wft & ##riBII t . 
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<V^M ft Jfeffl ^ ffiT* * S o 
[0 0 2 9] 

[13 mitt ^ , 0 

y-y;WN>^A (9», ffft) <7>&J 7 0 /?« (B«) k^V^T. #HEKJK 

oatftffta 2: iv i ifioiHi * v> tiff fi m»<omt t wwcbiuj o > ^2 

a&fcfcjSStf&pdx-l (IPFl. STF-K IDX-1, f fc{iXIHbox8»£ ££)_mfc^- 
(Ohlsson H et al, EMB0 J 12: 4251-4259, 1993) , NeuroDimfc^_Nkx2. 2Afc^ Nk 

^ l ^#s«#ma^it^^ft^-e^> pdx-ia^Wf uv> 0 iopdx-i«fs^ti 

^>^UV5t^. ^V^t- *flt6r?% GLUT2it{5^ 75';>Ife?04oOi 

#**X*U Mffltili^i ^tt^i:m$tLtV^ (Jonssonjeta 
1, Nature 371: 606-609, 1994) o 

[0 0 3 2] . 
f r^n^e-^-IIitJ tit, V>*)i5)5^nt-^- (transcriptional promot 
er) o:itv>v>, i^©KfWtiftSDNA±©it^v^ 0 ^||^Cfflv^ 
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mouse PDX-l promoter (Acc. No.: NT_039324 REGION: 14 
08972-1418141) i^V^i^ti^^Jb^ 
[0 0 3 3 ] 

[0 0 3 4] , . , 

invtro, ex vivo, 4 fcttin vivoOV>rtL*»0^^*V^T, ^Ofcfc^ 

-;v • T-tf;l/f5>'^7x7-€ifS ; f (CAT ; chloramphenicol acetyltransferas 
e) , jzmM&&V>p-#?? ^ v^-^fjffST- (/3-D-galactosidase) , ifclMfiSfeO 
fl-^^n — ^--IfJI^?- (GUS ; /3-D-glucronidase) . *^JV^i#ttMSV 
ibrio»Wfi*W^V7 i5-tf (luciferase) , *7 > * ?<**I&3fcO«M&j£3te* 
g (GFP ; Green Fluorescence Protein) > ^^flW^'J^ T^*V7*^ 
77 ^^f (AL P ; alkaline phosphatase) &i?tf*We>*L*o 

USWIWIWALP (SEAP) t«lLtV>4. 

[0 0 3 5] 

[0 0 3 6] . „^ 

fi|xJ3\ 3^K|g!fcLfe«IJfe, &ML #W*fflv>*ifctcJ:»), in vitro, ex vivok"C_ 

[0 0 3 7 ] 

r$M$BMf£J J:lii^lffi<0't;V€«i»- i-e&i). $Jx.J2\ 
[0 0 3 8] 

wr, pdx-mfsT-) ^ij*^±iin-r* tv^*«DMitv^ 0 4tc. «m«« ( 

(#UxJ2\ pdx-imfS^) ©Mft^TtS i im§tLtv^ 6 ±i£2 
o<p-&fcl«EW\ JBJLTOXlR(i)~(v)^IB*§tLTV>* ((i)Possible Protection of Pa 
ncreatic 0-Cell Against Glucose Toxicity DIABETES, VOL 48, P2398-2406, 1999, (i 
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OGlucose Toxicity in fi -Cells: Type 2 Diabetes, Good Radicals Gone Bad, and th 
e Glutathione Connection DIABETES, VOL 52, P581-587, 2003. (i i i)Prevention of gl 
ucose toxicity in HIT-T15 cells and Zucker diabetic fatty rats by antioxidants P 
roc. Natl. Acad. Sci. USA Vol. 96, P10857-10862 Medical Sciences, 1999. (iv)Bet 
a-cell adaptation and decompensation during the progression of diabetes. DIABETE 
S, VOL 50, P581-587, 2001, (v)Glycat ion-dependent, Reactive Oxygen Species-medi 
ated Suppression of the Insulin Gene Promoter Activity in HIT Cells J. Clin. Inv 
est. Volume 99, Number U P144-150 1997) „ 

£ t £ & o 

[0 0 4 1] 

Ci - i] M^^^-iiii 

r±ia v* 0 - * -atfcWttSi-* ± 5 * - *i*t*^* 

[0042] 

#69Kti, «X.tf> p BR 3 2 2 . pBR 3 2 5, pUC 1 9. pUC 1 1 9, pBluesc 
ript, pBluescriptSK. pBI^^-*WSi^ S ' 

[0043] . fc 

$tL*%o-ci±&v^ asihr-*-, iif^ws:^ 

[0 0 4 4] 

^ _ ^ ^ _ ^ _ , 4 ufir 1 1 -c « |g * * L r v> *l # ps^ $ ft z> & <d -e tt & 

[0 0 4 5] ^ _ 
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J° tt, -$Oft + ^'J« (DNA) ®£-hO. 1-^t>^cis^ 

xif -9- ;vfi*(7)^-r;v^ simian virus 40 (SV 40) OW^^fi<^t^ 7 2 

n ^ _ ^ _f(ifc<D*TNi V * -iS^Of&^pV^^-C feflStt^i*^ - ** 
[0 0 4 7] 

mfcsurr&t tablet a*- fc* 5 - ^t^hc^-^^-^-m^*^ 

[0 0 4 9] 
[0 0 5 0] 

^»ia»»»«J!fe x-r a * m - £ * ° x.»m^ * * - * t 
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«r#ftfc*v*Ttt. -hia [1-1] s-eiiw ifciUfci^? ^ -flMfcifi* 1 ** *if 
v>TfcJ:v»u t fixate <xi> x^o 

[ 0 0 5 5] 

[ 1 - 3 ] *£ffiXfI 

fcUli, WiLtf, mRNA, r/^^S^tW^^^ V*-^lfef iL-C 
[0 0 5 61 _ 

tA LP» ALP iStt £ WJfe-r & - V *° - * - itfe^^afe^*^ £ te 

liaL^»^m RNA1?*4 »£\ 7E*!& R T — P C R £rff 9 «> *TI&T 
W^ifiURT-PCRat, v^S'JTJVNAPCR^fUHpIi 
■C**o 'J7;V^^PCRtLt(±> 4 v*V-*-tfc. TaqMan -/n--^ 
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-3kittmw*mw • tfta-rsifc**^*** l^t, xibv*"- l-c 

[0 0 6 0] 

C 1 - 3 - 1 3 WffiXjg 

*»wfc*v*Tfrfc:h,aaiaiett, ±jb (1-23 *t?»wufc»fMeft**?»wiffi 

[0062] J 
[0 0 6 3 ] 

C 1 - 3 - 2 ) wm«ffix® 

a js % ° © v * - ins?-*) ans^tf ttfeffit^isit x^o^fflx® t 

[0 0 6 5 ] 

C 1 - 4 ] Hfli 

*»9ifc#v>TfTfcfr&lftffiXett> -hIB Cl -33 i^lfc*WnSi:«v^# 
2fc«l*fX5gt?i±. i/#-*-*^o*^Sto©£*«^lniLTv>*L 

I 0 0 6 6 J 
[0 0 6 7] 

[1-53 foftoig, -€-©4BiO^ 
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^ffl ^ fc##f ^fe *> <^iSH PJR-t" 4 t fcff * 1 4 if tLtffc h 4 v> 0 
[0 0 7 0] 

0**0 Sfe^ft £ o v> T JK "t * o 
[0 0 7 1] 
C 2 - 1 ] #*f * y h 

[0072] , 

fc % '(b) ±15 (a) ©m^?^-*iALfcMKlW*#*»*f*f hCtJ 

tlTV*tLt£> ff^ie^trM^<> ^)«W^tV^§„ Sfefc, fife 

tlt^Slt^^t'tt (c) ±15 (a) ommx.^m^^^-^ttW^^SAi" 

& t- £> (Dwmwfi-s tfix^zzt opts- it^o *mm*~? ^ ? rrassj t \t , 

D«;^SSH65iHt^o fcffiXS (d) ±s5 

[0 0 7 3] 

, «wxeo»#i±, ±iB»*fxe*fi i ^fe«e>^^5i«:#aiR#** (MxJf\ avu*. 

[0 0 7 4] 
[0 0 7 5] 

C2-2] x * u - — y 
mm k x o t*wnK *ft# l k # v> -ens l fc v *° - * - mfe^-oitfa^-jt 
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Wt , ±ffi**K * M*r2r£ Uffl L T v> tu4 4 v>h *> v> x. & o 

w £ wr 7 * y - - y nm-^x, _tt b v *° - 9 - flus^ffi^** ^ £M 
-tztnm-zzwvzzo *?z±.&Ltz£i^ wmmmm me mm*) wmtia-t 
, 43 4 ots« m p mmmmm k. & ^xb<d 4>*v > m&m*wrr »= 
tv^o zl (Diz#>, BpMM&mmMitt<D&mm*m\\z*t2>MMi*> wpmmmzm 

<?> o 

[0 0 7 7] _ _ . 

4*)MHc{4. ±|Bfe#tt»i:LX^*IEJfeWllia^«j»*fflv^i: fc J: o C\ in vit 

rotfcttex vivoK^T, l^tt^ttf^lHS £fctt»Ifc«ffi*j3fe# 
[0 0 7 8] 

[0 0 7 9] 
[0 0 8 1 ] 

4 DlBMfcHU JiB&#tt**fc Ulfi»l»^^Ki:i:io-C, in vit 
rot fcttex vivoKisv^T. «fl#?<DY6« fcttiifc* - ^ *° 

#^hL-Ch7>^v ? ^-y^llJ^^ffi^-2,it^4o-C, in vivoKiSV^T, IIS 
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[0 0 8 2] 

T«^M («£) -ThZ-t-h^Z&o Z<D?ztb, ^mwZm^&Z-tizZ 19, ill© 
[0 0 8 3] 

mmM^^mmrm*(DMi2.^m^$> v - ztirthMK2thtz&mw^&*&g.B. 

*> * T # tL & #1 » m £ o -c & # IS ig <£> 3» tfJ t£ H K 4 *l & o 

-lmtttD^m'^mZ^TL&^om^-tLX, $)x.f£, in vitro^^T, insulin 
, glucagon-like peputide-1 (GLPl) , thyroid hormone, heparine binding epidermal 
growth-like factor (HB-EGF) , TNF- a ^pck-lfcfS^^n*- 9 _ 
c\btf7j<-£thX^& (Susan C, et al., Biochemical and Biophysical Rsearch Communi 
cations 2002, 277-284) „ iW^in vitro KiSV^T, S 4>m&4-i"X *) . pdx-lflt 
^Htl^^tS t t#il§$tLtv^ (Sidhartha Singo Tulachan, et al. DIA 
BETES 2003, 76-84) 0 t R C < in vitrot^T, GLP-IKJ:*), pdx-l^W^K© 
§§iafi^±#1-^> - "b##$ttTV>* (J. Buteau, et al. Diabetologia 1999, 856-8 
64) o 

T ;v * W a ic«*#r"t * tt $ fix v> £ ^ o 

*»^{±, in vivo^^tt^pdx-imfeT-^?I^b^»*ti-^^^^> pdx-lAfeT 

i> f u ^ - * - <o %wrr k v *° - * - eisubr^vx^^nw^i 

[0 0 8 7] 

(1) 7°7^?K3>^f7^^ll 

* -f\ pdx-im-fS^-o 7° n - * - «o3lf ET KfWM T frfJ V? ? r 9 ( 
S E A P ; human secreted alkaline phosphatase) £ L "7° 7 * 5 F^V^ 1- 7 ^ 
hfcfMttLfco *#6^J^f±> C 5 7BL 6 v 9 J* OWM^ ^genomic DNASrfCTlU pdx-1 
^^^y-n^e-^-IIit (mouse PDX-1 promoter Accession #: NT_039324 REGION: 14 
08972-1418141) fclMttLfco tt»t±. HI 2 t^t* ? «4 1 , II- III 

IV^t^tWi^^ pdx-KOORFOJr^- 6. 5kblt^tlL/; 

. y 9 ^-PDXlpro_f_Hind3_Spel : 5 ' -ACCCAAGCTTGACTAGTCAGGATCCAGGTTTA-3 ' 
. ^^^^-PDXlpro_r_Pstl I 5' -GTGTGTGTGAGTCTATTCTCAACTGCA-3' 
. y 9 ^v-PDXlpro_f_Mlul_Pstl : 5 ' -GGACGACGCGTGACTAGTCCTCCAACATCAGACGTGCAC-3 ' 
. -rj^ v-PDXlpro_r_Smal_Notl I 5 ' -AAAAGGAAAAGCGGCCGCAGCCCCGGGTCGGAGCTACAA-3 ' 
^k\Z S3 (a) K7^-fy°y^ 3. ^ -pIRES-hrGFP-la (BD Biosciences^) <DC 

MY y°u*~ 9 -mmttmmwmxb aitNoti Kxwvmvtio ^lt, ^<d®*) 

ffiLfcXb a I -No t lit, iSBIMftLfepdx-iat^O^n*-^— |S**#XL 
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tZo 

[0 0 8 8] 

^V>T% El 3 (b) l,Z7F-f7°7X^ *-pSEAP2-Basic (BD Biosciences^ GenB 

ank Accession #: U89937) £ WIU«E coRUBsml fcT#fc«U S E APOi 
fcffite^fc^trWtffc-WOiaiLfco «v>t\ ^<7?S E APBfM"*. ® 3 (a) 7 
X ^ ^-pIRES-hrGFP-laO^^-f-^ n — — V^-fl-'f > (MCS) Ki3lt£EcoR 

I - S a 1 I WKftALfco -3 Lxmm\.tz7°yX$ Ka>* h?* h Sr JJlTpPDXlpro 
-SEAP-IRES-GFP ^1" & o 
[0 0 8 9] 

( 2 ) in vi tro £ 23 # & P PDXlpro-SEAP-IRES-GFP<£>M5iB& 
#cfc, in v itro^*it&pPDXlpro-SEAP-IRES-GFPO«|fe?tB*^fofco -tfcfc>*>. in v 
itrofc*v>T, pdx-l«fi5^orn*-^-o3rETK»abfc*»aiALPO»tt (S 
EAPitt) *«5feLfco AfrWfcli, f-f\ £OpPDXlpro-SEAP-IRES-GFP£/? cell li 
netnon B cell linefc L/clfW^ILfc, ft*, ^*T^^/fo- 

;VtU, pPDXlpro-SEAP-IRES-GFP^^7°n^-^-*^$^^7V^5 Kp-promoter 
less-SEAP-IRES-GFPfcfl*tlU H C < /? cell line (M6) £non /? cell line (HepG2) 

7 2Wt©7^*'J7^77^^ (ALP) iSfe 
TfJ^lis Chemilumineacent SEAP Assay Kit_(BD Biosciences^) 
£ffiv>r •M»7°D>3-;H;Mfofc 0 *«>j|S**BI4 H^i"o ®* TPDXl 

-SEAP-GFPj l±pPDXlpro-SEAP-IRES-GFP**-t*^S4e«l#"C*> «9 > ^remoter less-SEAP 
-GFPJ {ip-promoterless-SEAP-IRES-GFP^r^-r ^>^Ktem#^* * o 
[0 0 9 1 ] 

S4i:^ti^:> pPDXlpro-SEAP-IRES-GFP^SAL/c/? cell lineT?tt. ALPjSfi 
#R LU 2 7 8 6 8 7t*SOWU, pPDXlpro-SEAP-IRES-GFP^SA L/cnon /? eel 
1 lineTtt. RLU6 1 0 9 8t*oft, itz, << 7*3 > >n-;V fc LTp-promot 

erless-SEAP-IRES-GFP«r*AL7t/9 cell linei3£t>non /? cell linett-ttt-PfU RL 
U77610. RLU 6 9 2 9 8tftofc, i OM* i 0 > pPDXlpro-SEAP-IRES-GFPii. 
# /? «^ O ^mmm KS&K UV^tkWofc, - <9 * , P PDXlpro-SEAP-IRES-G 

[0 0 9 2] 

(3) rtSttALP'iS^if _ „^= J ., > 

»V>t\ rtHteALPfiH3i* , ±JB (2) flrcffofcSEAP AssayfcXirtfcPfcfcrfLfc 
0 JWMSifcli, non /? cell line (HepG2) jsm-Jr^IHf OflHttALP««SEA 
P^ft<7)VfJ^HS.iJ-r^#lCOV^-C^W1--<< , Chemilumineacent SEAP Assay KitO^ 
jfe^ae-Cff^ 6 5°C, 3 0frm<D4 y^^-va *K non 0 cell line (HepG 

2) £ J:lTrtf *JfiL&»t»<0rtHteAL P^fei-^^S^If Lfco 
[0 0 9 3 ] 

^©«**H5 ^-To Tplasma ALP1J , Tplasma ALP2J {i^**]fiL&* 

©flSttALP^U rtlepG2 ALPj J±non 8 cell line (HepG2) «St4ALP^ 

B5^tJ:9^ non 8 cell line (HepG2) * i^9^i«*^HttALPIi 
^rT> 6 5°C, SO^^r/^^^-va^fi^St^^t^W^^ £tf>£fc 

fiSttAL Pffi1±^±ffi (2) ItlTc ^Chemilumineacent SEAP As say ^{i^ < 
j^wVxiar^^^ifcTWftfR-C^feo Lft^oT, -LIB (2) WOfeJMi. pdx-litW 
Q^^.^^^iL^fMALP (SEAP) ©flH£<0**W5£L;fc«f* 

[m«±^flJffl' 5 Xfgtt] 
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[1113] (a) tt*S&W<0*JiW-*3\/»TfflV>;fc:/?.* ^ K-^? • pIRES-hrGFP- 
la©«**«»fc*-*-B|-e*»K (b) l±mC<7?*5 :pSEAP2-Bas 

[IH 4 1 ^fPJ3<7>*f&W~i3V>-C S E A PSf£*«^L;fc*&**^Tia , t?a*o 

[HI 5] $lli©»t^^-CfiBttALP^SEAPWIt{aiJtl^* 
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<120> Method for analyzing pancreatic beta-cells 
mass and/or their activity, and use thereof 

<130> JP-2004-03 

<140> 
<141> 

<160> 4 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
PDXlpro_f_Hind3_Spel 

<400> 1 

acccaagctt gactagtcag gatccaggtt ta cSZ 
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<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
PDXlpro_r_Pstl 

<400> 2 

gtgtgtgtga gtctattctc aactgca 



<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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PDXlpro_f_Mlul_Pstl 
<400> 3 

ggacgacgcg tgactagtcc tccaacatca gacgtgcac ^ 
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<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
PDXlpro_r_Smal_Notl 

<400> 4 

aaaaggaaaa gcggccgcag ccccgggtcg gagctacaa 
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Xba I 
(1602) 

BamH 1 

Sail (1864) 
(1870) 



TB=Transcription blocker 
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1 . 0 2 0 0 4# 3J!29H 
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ft £ as &m 
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